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(54) METHOD AND SYSTEM FOR WASHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid degradation of a 
washing liquid for a long time while washing effect is 
excellent by, with the washing liquid in a bath containing 
a water- soluble organic solvent irradiated with 
ultrasonic wave, submerging a base body in it for 
removing an organic coating adhering to the base body. 
SOLUTION: A base body is submerged in a bath of 
washing liquid comprising a water-soluble organic 
solvent (acetone, isopropyl alcohol, ethanol, etc.) or its 
dilution, with an ultrasonic vibrator 102 applied with an 
voltage. The ultrasonic wave (0.1-10MHz) oscillated from 
the vibrator 102 is projected on the washing liquid 
through an outer bath, liquid, an inner bath 101, so that, 
from a synergetic effect of ultrasonic wave and washing 
liquid component, a photoresist on the base body at the 
temperature near room temperature is effectively 
peeled/removed. The washing liquid is, through a 
deaeration unit 104, circulated with a pump 106 for 
deaeration, so cavitation is suppressed, for raised 

washing effect At the time, such impurities as peeled resist, etc., are removed with a 
thus re-absorption of particles is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The washing approach characterized by removing organic coating which adheres to a 
base by immersing a base, irradiating a supersonic wave at the wash water in the inside of a tub 
which consists of a water-soluble organic solvent or its diluent. 

[Claim 2] Said water-soluble organic solvent is the washing approach according to claim 1 
characterized by being any one sort of an acetone, isopropyl alcohol (henceforth, IP A), and 
ethanol. 

[Claim 3] The washing approach and washing station which pull apart from a substrate the 
organic substance which remained on the base front face after washing according to claim 1 or 2 
by decomposition by oxidation. 

[Claim 4] It is the washing approach according to claim 3 characterized by performing 
decomposition by said oxidation with ozone water. 

[Claim 5] The washing approach characterized by pulling apart from a substrate the organic 
substance which remained on the base front face after washing according to claim 1 or 2 by 
SURAITO etching on the front face of a base. 

[Claim 6] Said SURAITO etching is the washing approach according to claim 5 characterized by 
carrying out using the solution containing a fluoride compound. 

[Claim 7] Claim 1 characterized by performing raising and reduction for said base within and 
without [ said ] a penetrant remover during washing thru/or the washing approach of six given in 
any 1 term. 

[Claim 8] Claim 1 characterized by making said base rock in a penetrant remover, and/or 
supplying the jet shower in liquid during washing at said penetrant remover thru/or the washing 
approach of six given in any 1 term. 

[Claim 9] The washing approach given in claim 1 characterized by carrying out the indirect 
exposure of the supersonic wave at said penetrant remover with the ultrasonic vibrator which 
put the tub containing said penetrant remover on the outside tub containing a liquid, and was 
arranged in the tub outside this thru/or any 1 term of 8. 

[Claim 10] It is the washing approach given in claim 1 characterized by performing intermittently 
the exposure of the supersonic wave to said penetrant remover thru/or any 1 term of 9. 
[Claim 1 1] The washing approach characterized by removing organic coating which supplies this 
penetrant remover to a base and adheres to a base, irradiating a supersonic wave at the 
penetrant remover which consists of a water-soluble organic solvent or its diluted solution. 
[Claim 12] The washing approach according to claim 10 characterized by rotating said base. 
[Claim 13] The washing approach according to claim 11 or 12 characterized by making said 
penetrant remover inject through a nozzle, and supplying a base. 

[Claim 14] the Rhine-like nozzle with the thin diffuser of a nozzle which it is circular, and radial 
[ of a substrate ] is made to go, or has a very narrow diffuser by the line in radial [ of a 
substrate ] at a circumferencial direction — it is — the size of the diffuser — hearing the 
washing approach according to claim 13 characterized by being larger than the wavelength of the 
supersonic wave in this penetrant remover. 

[Claim 1 5] The frequency of said supersonic wave is the washing approach given in claim 1 



characterized by being 0.1 -10MHz thru/or any 1 term of 14. 

[Claim 16] Said organic coating is the washing approach given in claim 1 characterized by being a 
photoresist thru/or any 1 term of 15. 

[Claim 17] The penetrant remover after removing organic coating is 1 of the claim characterized 
by carrying out circulation filtration and reusing with a filter thru/or the washing approach given 
in any 1 term of 1 6. 

[Claim 18] Said filter is the washing approach according to claim 17 characterized by preparing in 
multistage the filter with which removable particle particle size differs and the removal particle 
diameter becomes small gradually. 

[Claim 19] The washing approach according to claim 17 or 18 characterized by preparing at least 
two or more lines of said filter. 

[Claim 20] The washing station system characterized by having adjoined ion implantation 
equipment or a reactive etching system, and forming the washing station which supplies this 
penetrant remover to a base while irradiating a supersonic wave at the penetrant remover which 
becomes wash water in the tub which contains the wash water which consists of a water-soluble 
organic solvent or its diluent, and the tub concerned from the washing station which has a 
means for irradiating a supersonic wave, a water-soluble organic solvent, or its diluted solution. 
[Claim 21] The washing system according to claim 20 characterized by preparing the ashing 
device and/or chemical mechanical polisher (henceforth, CMP) of a photoresist between said 
washing station and ion implantation equipment, or a reactive etching system. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates a photoresist etc. to the washing 
approach and washing system which can be exfoliated and removed at a room temperature with 
respect to the washing approach and a washing system. 
[0002] 

[Description of the Prior Art] Conventionally, the following technique is used as a semi- 
conductor or the approach of the thing resist exfoliation at the time of liquid crystal display 
manufacture. It is the approach of mixing a sulfuric acid and hydrogen peroxide solution with an 
undiluted solution, and processing at a 1 00-1 50-degree C elevated temperature using this mixed 
solution. 

[0003] Moreover, since the above-mentioned solution is strong acid nature, it may be unable to 
affect and use effect for a substrate etc. depending on the class of substrate. In such a case, 
the approach of processing at an elevated temperature using a high-concentration organic 
solvent is used. 

[0004] moreover, a lot of ion be irradiated by the resist front face, and if an ion implantation and 
reactive ion etching be perform by use a photoresist as a mask, in order for the resist ingredient 
itself to construct a bridge and harden, by wet washing, removal of a resist be difficult, and after 
introduce the plasma by the oxygen plasma or ultraviolet rays (UV), and ozone gas and carry out 
combustion removal of the hardened resist section, the chemical will have remove the remaining 
resist. 

[0005] However, the penetrant remover and operability of silicon wafer conveyance of the 
approach using the solution which mixed the sulfuric acid and the hydrogen peroxide are bad 
because of high concentration and high temperature processing. Moreover, as a result of the 
decomposition of the hydrogen peroxide in a penetrant remover, a life exists, therefore exchange 
and a supplement of liquid are indispensable. There is a fault that furthermore cost starts waste 
fluid processing of a sulfuric acid, and **** appears in running costs, such as a cost of drug and 
waste fluid processing. 

[0006] Since an elevated-temperature process is most, the approach using an organic solvent 
also has bad operability, management of liquid quality is also difficult and recovery reuse is 
impossible. 

[0007] A plasma treatment method is the fault that contaminations contained in the resist on 

the wafer after processing, such as a metal and a particle, remain. 

[0008] 

[Problem(s) to be Solved by the Invention] This invention can solve the conventional washing 
approach and the problem of a washing system, exfoliation removal of the organic film, such as a 
photoresist, can be carried out at a room temperature, in order to use the organic substance of 
simple structure without other matter and mixing only by dilution, a penetrant remover does not 
deteriorate over a long time, but moreover, a cleaning effect is high and it aims at offer the 
washing approach and washing system which have the extremely excellent description. 
[0009] 



[Means for Solving the Problem] The washing approach of this invention is characterized by 
removing organic coating adhering to a base by immersing a base, irradiating a supersonic wave 
at the wash water in the inside of a tub which consists of a water-soluble organic solvent or its 
diluent. 

[0010] Said water-soluble organic solvent has an acetone, isopropyl alcohol (henceforth, IPA), 
and desirable ethanol. Moreover, the mixed liquor containing any these one sorts is sufficient. 
[001 1] What is necessary is for pure water or ultrapure water just to perform dilution of a water- 
soluble organic solvent. 

[0012] In addition, what is necessary is for the decomposition (for example, decomposition by 
ozone water) by oxidation to pull apart the organic substance from a substrate only by washing 
by the water-soluble organic solvent, when the organic substance remains on a base front face. 
[0013] Or SURAITO etching on the front face of a base may pull apart from a substrate. What is 
necessary is just to perform SURAITO etching using the solution containing for example, a 
fluoride compound. 

[0014] Moreover, it is desirable to perform raising and reduction within and without [ said ] a 
penetrant remover for said base during washing. Furthermore, it is desirable to make said base 
rock in a penetrant remover, and/or to supply the jet shower in liquid during washing, at said 
penetrant remover. 

[0015] Thereby, a cleaning effect can increase further, can improve the homogeneity of washing, 
and can shorten washing time amount. 

[0016] Moreover, it is also desirable that it is characterized by carrying out the indirect exposure 
of the supersonic wave at said penetrant remover with the ultrasonic vibrator which put the tub 
containing said penetrant remover on the outside tub containing a liquid, and was arranged in the 
tub outside this. 

[0017] Thereby, the temperature of a penetrant remover can be maintained near a room 
temperature, and a high cleaning effect can be maintained. 

[0018] Moreover, also by performing intermittently the exposure of the supersonic wave to said 
penetrant remover, the temperature of a penetrant remover can be maintained near a room 
temperature, and a high cleaning effect can be maintained. 

[0019] Other washing approaches of this invention are characterized by removing organic coating 
which supplies this penetrant remover to a base and adheres to a base, irradiating a supersonic 
wave at the penetrant remover which consists of a water-soluble organic solvent or its diluted 
solution. 

[0020] Washing can raise a cleaning effect much more by carrying out by rotating a base. 
[0021] said penetrant remover is injected through a nozzle — making — a base supplying 
****ing — the Rhine-like nozzle with the thin diffuser of a nozzle which it is circular, and radial 
[ of a substrate ] is made to go, or has a very narrow diffuser by the line in radial [ of a 
substrate ] at a circumferencial direction — it is — the size of the diffuser — hearing — it is 
desirable to make it larger than the wavelength of the supersonic wave in this penetrant 
remover. 

[0022] For gathering, accumulating and boiling washing effectiveness, the frequency of a 
supersonic wave has desirable 0.1-10MHz. 

[0023] The washing system of this invention is characterized by having adjoined ion implantation 
equipment or a reactive etching system, and forming the washing station which supplies this 
penetrant remover to a base while irradiating a supersonic wave at the penetrant remover which 
becomes wash water in the tub which contains the wash water which consists of a water-soluble 
organic solvent or its diluent, and the tub concerned from the washing station which has a 
means for irradiating a supersonic wave, a water-soluble organic solvent, or its diluted solution. 
[0024] In addition, the ashing device and/or chemical mechanical polisher (henceforth, CMP) of a 
photoresist may be prepared between said washing station and ion implantation equipment, or a 
reactive etching system. 

[0025] In this invention, washing at a room temperature is attained, and the temperature of said 
penetrant remover may be used, heating, although controlled within the limits of 15-40 degrees 
C. 



[0026] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained using 
drawing 1 . 

[0027] Drawin g 1 is an example of the washing tub used for batch processing, in order to use the 
washing approach of this invention. 

[0028] In drawin g 1 , 101 is the inner lift which filled the penetrant remover which consists of an 
organic solvent and/or an organic solvent diluted with pure water. 102 is an ultrasonic vibrator 
and liquids, such as pure water, are filled in the upper part. 

[0029] The washing approach is immersed in a penetrant remover tub in a base, and impresses 
an electrical potential difference to an ultrasonic vibrator 102. The supersonic wave oscillated 
from vibrator is irradiated by the penetrant remover through an outside tub, a liquid, and an inner 
lift, and exfoliation removal of the photoresist on a base is carried out very effectively by the 
synergistic effect of a supersonic wave and a penetrant remover component at the temperature 
near a room temperature. 

[0030] By circulating through and deaerating a penetrant remover with the pump of 106 through 
the degassing unit of 103, cavitation is pressed down and a cleaning effect increases further. In 
that case, with the filter of 104, impurities, such as a resist which exfoliated, are removed and 
re-adsorption of particle is prevented. 

[0031] The detail of the reason a high cleaning effect is acquired is considered as follows, 
although it now is not clear to completeness, first, isopropyl alcohol — the interior of a resist — 
or especially the interface of a resist and a base is permeated, and a resist is dissolved a little 
and it expands. It is thought that a resist vibrates violently, breaks and exfoliates from a 
substrate with a supersonic wave in that case. Furthermore, by the radical (H radical, OH radical) 
generated in a penetrant remover with a supersonic wave, the chemical bond of a resist and a 
front face is cut and exfoliation of a resist is promoted. By using isopropyl alcohol, the interface 
of a base and a resist is permeated, a resist is pulled apart from a substrate, and it is thought 
that a resist exfoliates with a supersonic wave. 

[0032] In addition, before forming the resist film, in order to raise the adhesion to the substrate 
of the resist film, generally hydrophobing processing on the front face of a substrate (mainly 
HMDS (hexamethyldisilazane) processing) is performed, but even if it is the case where such 
adhesion is raised, the resist film is effectively removed by the cleaning method of this invention. 

[0033] In washing using ozone, a supersonic wave etc. is impressed to ozone, by generating OH 
radical, the field where the adhesion promoter coat was performed oxidizes, and decomposition 
removal is carried out. 

[0034] Although it is desirable to perform washing in ordinary temperature, you may wash at an 
elevated temperature using heating apparatus etc. However, in that case, solution temperature, 
steamy management, etc. become difficult and effect produces them in a running cost etc. 
[0035] In addition, as for penetrant remover temperature, the degree going up changes with 
conditions, such as power of a supersonic wave, a frequency, and irradiation time. What is 
necessary is just to cool, circulating through heat exchange equipment 105 and ******** for 
107 refrigeration units like drawing 1 for example, although there are various approaches in order 
to maintain temperature at the predetermined range. 

[0036] The frequency of a supersonic wave has the desirable range of 0.1-10MHz. On a 
frequency with a low supersonic wave, configuration destruction of a semiconductor device may 
take place that it is easy to generate cavitation. Moreover, when a frequency becomes high, 
sound pressure (vibration acceleration) becomes [ become high and / the removal effectiveness 
of a photoresist ] still higher and is desirable, but since a temperature rise becomes intense and 
the big equipment of refrigeration capacity is needed when 10MHz is exceeded, considering as 
the above-mentioned range is desirable. 

[0037] Moreover, since there is the high resist removal effectiveness near an oil level, it is 
desirable to perform raising of a base and reduction during washing. Thereby, the resist removal 
effectiveness improves further. As this reason, when the activity part which became dense 
[ near the interface ] is made in the synthetic wave (standing wave) of that the rate of flow of a 



quick penetrant remover is acquired by the supersonic wave in an oil level, the rectilinear- 
propagation wave in an oil level, and a reflected wave, it is thought that a cleaning effect 
becomes high and the exfoliation effectiveness of a resist increases by going up and down a 
base by the interface. 

[0038] Furthermore, by making right and left rock a base, an acoustic wave is irradiated by 
homogeneity and becomes possible [ heightening a cleaning effect further ]. Moreover, it 
becomes possible by arranging one to two or more nozzles in a penetrant remover, and injecting 
a penetrant remover on a substrate front face to heighten a cleaning effect further. 
[0039] organic solvent concentration, such as an acetone, having a low cleaning effect in low 
concentration, and carrying out by high concentration in this invention, — ** — it is desirable. 
[0040] Although an acetone and isopropyl alcohol were used in the above-mentioned cleaning 
method, organic solvents, such as alcohol, such as not only this but methyl alcohol, ethyl alcohol, 
2-ethoxyethanol, etc., other acetones, and a methyl ethyl ketone, can be used. However, the 
acetone from a cleaning effect, and safety and handling nature or isopropyl alcohol is the most 
desirable. 

[0041] Moreover, in this invention, the removal effectiveness of a resist can be further 
heightened by preparing a pattern in a resist front face. 

[0042] The ultrapure water of 1 or less ppb has [ particle with a particle size of 0.05 
micrometers or more / several or less pieces / ml / /and resistivity ] the value of TOC (total 
organic carbon) or a silica desirable [ moreover, ] at 18 or more M omega-cm although based on 
the class of base set as the object of washing as pure water of this invention, when the object 
which pressed down the impurity is used and it performs photoresist removal of a semi- 
conductor substrate. 

[0043] In addition, as for liquids, such as pure water used in drawin g 1 , it is desirable to use 
what was deaerated in order to spread a supersonic wave efficiently. Moreover, it is desirable to 
use what deaerated the penetrant remover similarly. 1 ppm or less of gas components are 50 or 
less ppb more preferably. 

[0044] This invention can keep temperature constant by circulating an intermittent exposure or 
a penetrant remover between thermostats, as it did not necessarily have to consider as 2 tub 
configurations of drawin g 1 , and vibrator was attached in the outer wall as 1 tub configuration, a 
penetrant remover may be irradiated and the direct supersonic wave was mentioned above in 
that case. Vibrator may also be prepared in the side attachment wall of not only one but a tub, a 
base, and a top face. Moreover, a filter needs to remove the resist removed in the penetrant 
remover by cyclic process. 

[0045] Next, it explains using gestalt drawing 2 of other operations of the washing approach of 
this invention, and 3. 

[0046] For 201, as for an ultrasonic vibrator and 203, in drawin g 2 , a penetrant remover feeder 
and 202 are [ a base and 204 ] slewing gears. 

[0047] A resist is efficiently removed by the synergistic effect with an operation of a centrifugal 
force by this injecting the penetrant remover by which the supersonic wave was irradiated on 
the base front face to rotate. Here, as for the include angle of a nozzle and a base, considering 
as about 45 degrees is desirable. The Rhine-like nozzle which it may be circular, and you may 
make radial [ of a substrate ] go, and has a narrow diffuser by the line in radial [ of a substrate ] 
at a circumferencial direction is sufficient as the diffuser of a nozzle. In order for a supersonic 
wave to pass efficiently, it is necessary to make magnitude of a nozzle diffuser larger than the 
wavelength of the supersonic wave in a penetrant remover. In order that resist removal of this 
invention may stop the reattachment to the substrate of the resist film which did not dissolve a 
resist like the conventional approach, but exfoliated since it was the approach of exfoliating, 
especially the approach of drawing 2 is desirable. If two or more blowdown nozzles are prepared, 
resist exfoliation can be performed further at high speed. 

[0048] Drawin g 3 is the approach of supplying the penetrant remover by which ultrasonic 
irradiation was carried out to a base in the shape of a shower, and a resist exfoliates from a top 
to the bottom according to the physical force from a top. Moreover, as for a base, it is desirable 
to arrange in parallel to a shower, to move a base in that case, and to supply a penetrant 




remover to the whole base at homogeneity. If blowdown RO of a shower carries out a rotation 
reciprocating motion in **15 degrees in order to change the direction of a shower for example, it 
is effective. 

[0049] In drawing 3 ,301 is an ultrasonic vibrator with a penetrant remover feeder. 
[0050] This invention is suitable for removal of various photoresists, and it has the very high 
removal effectiveness also about TSMR-8900 (TOKYO OHKA KOGYO CO., LTD. make) by which 
thermal resistance is made it is high and difficult [ removal ]. It is effective also in the resist for i 
lines, the resist for excimer lasers, and an electron beam resist. 

[0051] Moreover, this invention is applicable to coats (the object burned and macromolecule- 
ized is included), such as various macromolecule organic coating, such as not only a photoresist 
but a coating, and adhesives, and machine oil, a surfactant, removal of a color, etc. 
[0052] 

[Example] Although an example is given to below and this invention is concretely explained to it, 
it cannot be overemphasized that this invention is not limited to these examples. 
[0053] (Example 1) Relation with time amount until resist removal is carried out with the 
concentration of an acetone and isopropyl alcohol was investigated using the washing station of 
drawi ng 1 . 

[0054] In this example, the silicon plate of 33mmphi which formed the resist in the following 
procedures as a base was used. 
[0055] (Resist formation procedure) 

** Substrate prebaking : 150 degrees C, 5 minute **HMDS (hexamethyldisilazane) spreading:30- 
second ** resist (TSMR-8900) spreading:800rpm, 2 seconds, 3000rpm, 40 seconds (thickness: 
1.0-1.3 micrometers) [ per minute ] 

** BEKU: — 90 degrees C and 30 second [ per minute ] ** ultrapure water rinse:1 -minute ** 
postbake: — in addition, the penetrant remover used 130 degrees C of things which diluted 
isopropyl alcohol for ultrapure water for 5 minutes. Moreover, the temperature of a penetrant 
remover circulated through the pure water 104 of drawing 1 between thermostats, and kept it at 
25 degrees C. The frequency of the used supersonic wave is 1MHz. It is the removal trial of the 
sample by which the resist was applied to the whole surface. 

[0056] The resist on a base is optical microscope observation, and the processing time is the 
value which converted time amount until residue is lost to resist 1 micrometer thickness. A result 
is shown in Table 1. 
[0057] 
[Table 1] 

Acetone concentration [%] Processing time [a second] IPA concentration [%] Processing time [a 
second] 

100 60 100 40 80 70 80 55 60 90 60 70 40 210 40 160 <20 >600 <20> 600 [0058] Although the 
resist could exfoliate even if it irradiated the supersonic wave at an acetone, and IPA and - 
ultrapure water so that it might become clear from Table 1, the processing time could be greatly 
shortened by the way of high concentration, and it turned out at 100% that the exfoliation 
effectiveness improves further. 

[0059] Moreover, the washing conventional at 130 degrees C was performed, using a sulfuric acid 
and hydrogen peroxide solution as an example of a comparison. A result is shown in Table 2. 
[0060] 
[Table 2] 
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[0061] (Example 2) When the 6 inch silicon wafer which formed the photoresist like the example 
1 was rotated at the rotational frequency of 3000rpm using the washing station of drawing 2 , the 



penetrant remover which irradiated the supersonic wave (1.6MHz) was supplied by part for 
1 l./and the effectiveness of resist removal was investigated, it was checked that a resist is 
removed in 30 seconds. 

[0062] Moreover, when shower supply of the same silicon wafer was carried out by the 101. flow 
rate for /using the washing station of drawing 3 and the resist removal effectiveness was 
investigated, it was checked that a resist is removed in 30 seconds also in this case. 
[0063] It is very effective to impress a megasonic supersonic wave to an acetone, IPA, etc., to 
adjoin ion implantation equipment and reactive-ion-etching (RIE) equipment, and to install the 
washing station of this invention which exfoliates a resist from a substrate front face. It is 
polluted with the metal etc., and the wafer with a resist after an ion implantation and RIE process 
termination pollutes a wafer conveyance way and a wafer conveyance box, and causes cross 
contamination to other wafers. Therefore, resist exfoliation at the room temperature by this 
invention is immediately performed after an ion implantation and RIE process termination, and 
after performing room temperature wet washing and desiccation processing which this invention 
person has similarly already developed, if it sends into a wafer conveyance way and a wafer 
conveyance box, the problem of cross contamination will be solved at once. 
[0064] 

[Effect of the Invention] A very high cleaning effect is acquired by this invention, i.e., the washing 
approach which carries out exfoliation removal of the organic coating which adhered to the base 
by irradiating a megasonic supersonic wave using the penetrant remover of an organic solvent 
and/or the organic solvent diluted with pure water. 

[0065] Since the organic film will be removed by the filter if most change of liquid quality cannot 
be found and circulation filtration of the organic film, such as a resist which exfoliated, is carried 
out, since organic film removal of the resist of this invention etc. is not what is depended on the 
exfoliation washing drug solution with which the various conventional chemicals were mixed, a 
penetrant remover hardly deteriorates but the use over a long period of time is possible for it. 
Therefore, it is reusable if sequential passage of the penetrant remover after use is carried out 
with the equipment shown in drawing 2 and drawin g 3 with a rough engine-performance filter, a 
neutral ability filter, and a high efficiency filter. 

[0066] It has checked having the resist exfoliation an acetone and IPA excelled [ exfoliation ] in 
this invention extremely. An acetone and IPA/MS do not etch Si02, PSG, and BPSG at all, but 
are very desirable. Although much more detailed-ization of a pattern will progress in the future, it 
becomes the time of installation of a excimer laser stepper (KrF:248nm, ArF=1 93nm) and a resist 
turns into a chemistry magnification mold resist, it is removal ****** that there is no problem at 
an acetone and IPA/MS. 

[0067] The semi-conductor substrate to which the resist was attached is polluted. Therefore, if 
a substrate with a resist is conveyed, it will become the cause of the cross contamination 
between different substrates in a conveyance way or a conveyance box (cross contamination). 
[0068] From a FOTORISO process, a resist is essentially required to a following ion implantation 
and reactive ion etching (RIE). It is desirable to remove a resist from the substrate which ended 
RIE and an ion implantation immediately. 

[0069] With combination with 03 addition ultrapure water washing which will continue if the 
resist exfoliation technique by this invention is introduced, 20surfactant addition HF/H2 
(megasonic) washing, and ultrapure water washing, resist exfoliation and surface washing are 
altogether performed at a room temperature process, and a very clean substrate is obtained. If 
IPA vapor desiccation and N2 gas blow desiccation are introduced into the washing station 
shown in drawing 1 , drawin g 2 , etc. and it ties immediately after RIE or ion implantation 
equipment, only a substrate without resist adhesion will be conveyed. 

[0070] This invention is applied suitable for especially exfoliation of a photoresist, compared with 
the conventional exfoliation approach, is the high washing removal effectiveness and can be 
made into the clean surface. Furthermore, since it is processing near a room temperature, it 
excels in handling nature and safety, and, moreover, waste fluid processing is easy. 
[0071] The room temperature wet washing technique of using no elevated-temperature high 
concentration chemical unlike the conventional RCA washing is already developed (Tadahiro Omi 



work, an ultra clean ULSI technique, the Baifukan December, 1995 publication). By combining 
with the resist exfoliation technique of this invention, high concentration chemicals, such as a 
sulfuric acid, a hydrochloric acid, a nitric acid, and ammonia, can be completely driven out of a 
chip fabrication factory and liquid crystal works. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing an example of the washing station for enforcing 
the washing approach of this invention. 

[Drawing 2] It is the conceptual diagram showing an example of the washing station for enforcing 
the washing approach of this invention. 

[Drawing 3] It is the conceptual diagram showing an example of the washing station for enforcing 
the washing approach of this invention. 
[Description of Notations] 

101 Inner Lift, 

102 Ultrasonic Vibrator, 

1 03 Filter, 

104 DeRadical Unit, 

105 Heat Exchange Equipment, 

106 Circulating Pump, 

107 Refrigeration Unit, 

201 Penetrant Remover Feeder, 

202 Ultrasonic Vibrator, 

203 Base, 

204 Rotary Table, 

301 An ultrasonic vibrator with a penetrant remover feeder. 
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